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(57) Abstract: A glass substrate for a magnetic disk, wherein both side surface layer portions are formed in compressive stress layers 
and an intermediate portion between these compressive stress layers is formed in a tensile stress layer by chemical reinforcement 
Where the thickness of the substrate is less than 0.5 mm, the thickness of the tensile stress layer is L, and the value of a tensile stress 
in the tensile stress layer is Pt [kg/mm 2 l, the relation of 0.4 [kg/mml ^ L.Pt S 2.0 [kg/mml is established. 
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iPA(-ry^at:vvT/v=i-/v) , iPA(m^&m<D&mftmmikW:m£T£x, m 

[oio9] (6)m2mmw>yis>y)j:n 

mimmT.mx&mistmmwmmwtmm<Dmmmmmw.%m*<^x, # 

vy^^nmm^yVi^m^v^M ^m±x, ^m^mmmm^Mt^x 

. m2mm w^yi/is?) nn^mm^o 
[ono] ^<7)^2W«(^i;^^>-^)ist*/mj^ufc^i^(7Kyyi/^) jim^xmb 

X. mm%B£Ra\Z . AFMlZ.£Z>m7£K£'9mbtlZ>i><nXibZ> 0 

[oin] wmwin, ^ci^^iyv^mmi^(^^^^sonm)Rxmo^^j:^>mm^ 

[0112] ^LT, ^ (D^2^X@^x.fc^^^^^^, * ffi5fc£ij , ^tK(I). M*(2\ I 

[0113] (7)^mmtr.m 

[2, 9995vol%<tf^^hy^^39. 9995vol%i#j$?y^A0. 001 

v^?^mm*icp&ftftffimmzm\<^x%mL-fctz.?>, io PP mx&^ 0 

[0114] rco^^^b^^340° CldbOffeU m$RX*&m:1&tttf : 7* : T^y-$:2 
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cons] {t&&4\tfm&&Mtm^4x*mp?x&iR&s20' cfD^m^mmvxM. 
[oii6] M>ft%mttMi%^x?mtfyxmm&.m4o° cKmrnvtzmmm^ 
mi\ mM2). iPAWy7*otvw3-/v), iPAm^&$d<D&m,&mzMi!k 
[oi 17] m&zifcttM^T^?mtf7xmm<v±mm^ s sn&ssrtTV > 

[0118] *fc N fij^OJ;9^XS^T#b^c^X^^ffl^^^<7>^®^^ffi 
, AFMtCctoT$iJ^bfc<bC5, Rmax-C2. 5nm, Ra"CO. 30nmi\ 

/c^ffljf^t-ov vr , h *x^#M£ (jis) Boeo i KUfc^oTJT ttUbbc£>-efc£ 

o 

[01 19] nh^tcm^f^^m^V^m^^ rt#^7mm, ?MS/^27. 4mm, ^ 

[0120] C(D^7 ;: V^^^^S^^R?LOP , ljSfliJ^®^*ffi*a$«, AFMtC 

J^S'J^Lfct^Ra-TMOnnu fliJ^WRal?50nm-efcofCo 
ffifi£Ra|2, ®^§R-e40nm, fllJ^-e70nnrefcofCo ^Ocfcpt-, ^j^fIJ«ffi(i 

[0121] nhnfmn^^m^y^m^^mm^mm^ni-mmm^m^x^i, 

n(^i%m&80nm)&m\^X±mm<Dmmffim&n5^kX, RaXO. 30nm©¥ 
[0122] ^®^R a -eo. InmT&SO. 4nma^fc5^^^*£*tfcMffi^/&£ 
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[0123] m%T^*?mtf7*^<Dmmfcmw^-^^T^yT^<DWMht£Z> 

[0124] (j&jjmnmm) 

[oi25] muz, '(Dm^r^^m^^mm<Dmm<Dmjjmy'^r^^irm^m 

[0126] -<D£?iz^xmfrtcMn7^x?mtf7*mfa<nmm : &, ^^mmmm^m^^x 

[0127] #:}8 % (Babinet compensator ) ^bV ^^3r#ofc~Otf>*B*J- 

[0128] Z.<D^m-friy 7 y{MzM\^X, £kT<D£?KfemVtz 0 
[0129] T:a^X^*^ffl#9:*^<0J¥£ (*&/¥) [mm] 

dl, d2:ffi^f^^)M(Dj?$(^$) (stress layer depth) [mm] 

D(=di+d2) ■.mmfttim<Dm^n$Yirain'} 

L(=T-(dl+d2)) :3l3gJ^Ji^ff£(rniri] 
Pc : JEE#bJ^;£j (compression stress) [kg/ mm 2 ) 
Pt: 3l3gJfo:£j (tensile stress) (kg/nun 2 ) 

[0130] ^HJS^-e^bfc^^^^ffl^^S^t-^V^fi, Pt=3. 62(kg/mm 2 
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LPc=10. 10 [kg/mm 2 ], D/2 = 0. 089 [mm], D/T=0. 47, L=0. 203 [ 
mm], L-Pt = 0. 735 [kg/ram] X~fo-otz a 
[0131] (WWMO 

AVEX-SM-110-MP£fflVvr Dana«*«§*ft&fT ofc c rOW^f*®*^ MfS.^ 

[0132] M^50mmaT, fc-SV^i. 30mmj^T, 4KJ¥*50. 5mm*fn§, JfeSViS, 0. 4 
mm^T^^ffl V *itm%? t 4X?ttWLUt/J>m<D'^—} f 7*4**1* (HD 

*?h'?4zf (HDD) <D&T7-Xh&notcb^ »T^*h^ofcS«gr©8r%@ 
fttCfiJtt^^-rSri^fijinUfeo wtt^^L-C3000G(Cj»^^,^#-Cf^Mbfc 

tc 0 ~<Dtz.tf>^^— Vv s 4**Yy^{UDD)%m^X2000G\zMX.h^tMZ.\^ 

> mux3oooGizM^bft%^kfr&mxh&zLt&mwi,tio Lfc^oT, 

[0133] ^^160!|-Cf^i!iUfe«5a^^^ffl^9^3S«{c*5V^rtt, MIE»^^(c-C, 3 

oooGo^(c:jit^#si>o-efcofe 0 

[0134] O*a?KWa)0>«!|j£) 

#P>ixfc^^^^ffl^^StR^ov^ S«*i6j{c#fti-Spfe9 (Wa)© 
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[0135] ^^^J-T?!*, (Wa) $\ PHASE SHIFT TECHNOLOGY*±®!OPTlFLAT(i& 

p B B iS)^^^^PJ^^T*$iJ^bfc 0 7^X^*1-^27. 4mm, irV^i*)@^7m 
nu f-f^^)?^0. 381mmCO^y 2 V^^/fl^^S^^^'a-> ^-fX^'C^bO 
WitW/5 5 3. 5—13. 7mmOf5iac7)S^^^*5V^T200nm— 5mm<D$.M<7> 

[0136] Ctf)?*at9$J;&£=W, *Hjjfe0iJ-CflFl5iUfca^^^ffl^^^^^J^bfc^ 

^ N Wa=0. 54nm"CfeofCo 
[0137] (m&.^XtOW&Jjtid 

[0138] HU^OX^tCjl^^c^xV^ffl^^S^^i^^®^, f£lt*)-ftSCODC 

A&JI, Co-Cr-Pt-Ta-8-^0{&+£Jf , ;>K^bJft*ftM^0tf&Ufc. KJH 

^ W^rB l*j # m t-@E ft 5 Q 
[0139] ^BS^^^Ji, #mttS^fc5^^^ffl#^24g^ 

[0140] rtUT, flS^-f^^^^a&EfcflSttSiiOlIU^tt, */—b*mRlfiTmmfrbte 
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[0141] -tfttt, *1\ Xs*jr#yi/iff—yyhtL>X* Al-Ru(T/l^=£A-/Hr~^A) 
-8-&(Al:50at%, Ru: 50at%) ^fflV^T, m$5. i 7>(X?f$# , ?X&&±K % JMi¥30 

^Jff—tfybtVX, Cr-W(?nJ*-?>?X7 u ^)&&(Cr:80at%, W:20at%)3r 

cfc9/&flgLfCo #:^-C\ ^V^y^^— ^S*£LT, Co-Cir-Pt-Ta(=»v</Wh-^ 
PA-^7ft- ^>^/V)-£-&(Cr:20at%, Pt:12at%, Ta:5at%, ^&5Co)^ 
IZ&At+ytTsy*— VvhZm^X. Ti&M±^ mmi5nm<DCo-Cr-Pt-Ta& 

[oi42] m&m±iz7kmikmmfrbtezi&mm*tetiiLu £<b^ pfpe^-^ph 

[0143] nbtltzffi.%Lv*J*Mco\s^X. AE-t^-V— ^/Bvyfc^^fKifti;* (Glide Height) 
WfcSrfTofcfcr*. ^oa^X^^O^-TKifi^ (Glide Height) «4. 3nmt?fc 

[0144] ^OflS^C^^^fflV^T, 700kFCI-C|BflkS*9«»*ffofci:C^>, 

fc„ 

[0145] l^^^^Deo^^yhWioWSKM^Sr^S^-rSl^^Sl 
[0146] (3£56^2-3£6fc0tJ12, tt«09l~Jtt!E0yio) 

^^m^^mumm^^m^yr^R^mm^^i'^om (w a ) & 
i2&tfj*f&m~ifciifc#Jio£UT,^ 
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[0147] [g?l] 
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[mm J 




/<^. >*2±i urn {3c 
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[vol%] 
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U.ool 
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420 
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[0148] ^»j2-^M^12^J*^Jl-lt^!llO^^V^#^tbfc^7 : V^^ffi 
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i^Tfi, HJ60Uit'&«)-c^2»^-t- o 

[0149] im\ 





Pt 
[kg/mm 2 ] 


Pc 
[kg/mm 2 ] 


D/2 
[mm] 


D/T 


L 
[mm] 


L*Pt 
[kg/mm] 


/J ^ -^N 235 12X 

3000G 


(Wa) [run] 




3.62 
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OK 
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^JStfiJl 
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9 9H 


A ^1 

*t„\JX 


yj. izo 
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u.oo 
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U. Dl 
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[0150] &2<D&Mkfr1b* {T-(dl+d2)}-Pt, L-Ptri^ o. 4 [kg/mm] t^WoX 

3bZb, #7*mm^mtLX3000G<DffimzWix.btlt!:\<\ *fc> L-Pt/0^ 2. OCk 

[0151] 021*, ^2(^bfc#a^V^ffl^5^^(C0V^ > Pt^LOffilJ^m^^ 

X~0;l,t£<Dl$lt%tffl<D^X^mffi\ZfftElrZ>?te<9 (Wa) #1. Onm^^-CV^^ 
^X^^ffl^^S^-Cfo^o ISd^O^-e^Lfctt^Ji, L-Pt = 0. 4[kg 

/mm]^UTj3<9, |2|^<7X&^Tv7<L7ift^f* s L-Pt=2. 0 (kg/mm] SvPLT 

[0152] H^^J 2— ^ife^J 1 2RX$lt&ffl 1 - Jtt^J 10lZ-*> V ^Xnhthtcm^^^ 

OV^T, mjfcfflltmm^ AE-fc^l?— ^ffll^C^-fKitte (Glide Height)!^ 

mmm 2 - mmm 1 zR&vtMM 1 - ttmm mz&\, ^xn^titcmuT^^m # 

^yV¥Z±AlOnm)%£%:\^\^X, MMMlh^ibX^-r o 
[0153] Cic3] 
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H7 7s&m^Mw<D^nx> 

(Wa) [nm] 


[nm] 


(Ay F»±« 
10nm) 


XJfcMl 


0.54 
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OK 
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OK 
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[0154] 03f*, ^zK^ut-^m^^^m^^m^^x, ^(D^m^wtE-r 
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[0155] -rtefr-tb, Mf$, i ?4x?mtf9x&iR&3oooG<Dm'm\£M%., a*o» 

tETZoteV (Wa) m. Onm^Tt:\ mnf^^^y-fVM^ 1 Onm^cffiirftS 

O. 4 [kg/mm] ^L-Pt^2. 0 [kg/mm] 
[0156] £fc, r-OflS^^-f^^ffl^^Stemsav^Ttt, JEEi|fcjsS;*jS<Z>J9&dl, d2#^+ 

o 

L^O. 4 [mm] (fcf£U L<TT?fe^ 0 ) 
[0157] fBBJfc/jJi<Z>ff$dl, d2^-h^tcfit^-r5iv^^^Xii, TfBcoP#.^ScL 

(D/T)^0. 4 

[0158] &*5, JENSJES^JioffSdl, d2jW<fc0**-€?S£, 5l3g*£^atc*5^59l3SJc£:^ 
(D/T)^0. 8 

[0159] */t, r©i^T^^^ffl^l«!'fc^ ^rri, jEffo£;fc* K*3ttSJE*&jcS;fcPc 

Pc ^ 4 [kg/mm 2 ] 

[0160] ^UT. S«^®^#^£^5^^(Wa)<DM^S.t) ? ^03g^^fiS^^^^V^ 
Pt^ 10 [kg/mm 2 ] 

[0161] fc*5, ±Kt^«t-«*^b^»^#^«^a^T«^>f^ffl^^ 

»1»*tt«iftSrl^#lC^lfebfeo wO^, L-Pt&O. 5W±t"ftb{J, 4000GO 
[0162] ||Jg0i|2-|I^J12{C*5V^#e)tUfc^'7 :f ^^(-oV^-C, MMWltm 
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[0163] l£%tm— Jt^JlO^feV^T^n^c^x^^tCoV^, H«S09li:lRl 

700kFCI-CfB»W^«»S:ffofc^5, Jttfcflll, Jt&0>J3, Jt&0>J4, Jt 
«£«f9l0-e#e>ttfca^-f^«, +#&{f #3i^Jt (S/NJt) ^#5-t^-c# v 

fro, ftft<D3~?—&lffl£tl1Zo 

[0164] mmmitmm\^ i¥^yf^womvhMJ:«is^sM 

[0166] i"**>*>, 0»RMr', iffM^30mmWTO/J^(D^7 ? ^^{i, ^If^— i/a 

[oi67] &mw iz.fik%MWrjx?m#9xmm*. '^vf^w^-Jizmw&fr, *> 
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m^fe-ftttev) (wa) £ft-tz>m j ?\T^^mz?7^ffi. a 
[2] m&muzmmnm^T^xfmjfvx&uxh'ox, 

[3] m^muz.^<Dmn^x?mtf7xmmx$>^x, 

fftmmffimm*3000G&.±<DffimX&y, ?*a?)(Wami. OnmmT^feS^ 

[4] mimi\^im.<DBm.^j*?mtf7*mwLxib^x, 

^htzmzmmttetfrx^^m^^xpmtfyxmmo 
[5] m&muzmmvmn^xfmtfyxmtiix&^x^ 
mmfojjmcDmzte. o. 4mm&,rxm. 
mttmjfcftm\z$ortz>Bm!fct)<Dm*imz. xo^y mm 2 urxh^m^^ 
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[7] mm.^%zm<Dm%y s ^m^ : 7^^xhox, 

[9] m^MiKmm<Dm^-(^m^y^mm.xh^x, 

mmmn^^m^y^mm.±^^<thm^m^m^nx^^m^^^ 

1Mb, 

[12] i iciBttwa^c^^ffl^^siRwjaiit^fis-efco-c, 

xm&<Dm^w<D?7y?&m^xmmtttM^>(x?mtf?xMWL(nM& 
[13] m&mi2\-mm<nmn^x?mtf7*mm<7>m&j3fex$b^x. 



WO 2005/093720 



33 



PCT/JP2005/0O5362 



WO 2005/093720 PCT/JP2005/005362 

3/3 

[H3] 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int : CI 7 G11B5/73 , 5/84 



International application No. 

PCT/ JP2 005/005362 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G11B5/73, 5/84 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kcho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 3254157 B (Hoya Corp.), 
22 November, 2001 (22.11.01), 
Claims; Par. No. [0013] 
(Family: none) 

JP 2001-167427 A (Hoya Corp.), 
22 June, 2001 (22.06.01), 
Par. No. [0064] 

& US 2003-172677 Al & US 6595028 Bl 



1,4-14 
2-3 



1-14 



□ Further documents are listed in the continuation o f Box C. \ZJ See patent family annex. 



"A" 



"E" 



"L" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



-it- 



later document published after the international filing date or priority 
data and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannol be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 June, 2005 (16.06.05) 


Date of mailing of the international search report 
05 July, 2005 (05.07.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorised officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



mtUm^-^ PCT/J P20 0 5/0 05362 



a. &wom-rz&mo>ftm (b 


MM*ffF4MN (I PC) ) 


IntCL 7 G 1 1 B 


5/7 3, 


5/8 4 




W3t*ffofc»/M8ap|E 


4 (ipc) ) 


IntCl- 7 G 1 1 B 


5/7 3, 


5/8 4 



1922-199 
1971-200 5^ 
1996-2005^ 
1 9 9 4- 2 0 0 5<¥ 



H*W*^ttffiLfc«^— * (5*— *a>**k Lfc/BISg)' 



C. 



X 
A 



JP 3 2 54 1 5 7 B ^r«cS;^tt) 2 0 0 1. 1 1 

WF»*©.|SB^ a* [0013] r s; y — *U 



2 2 



1, 4 

2-3 



1 4 



JP 2001-167427 A V«fe5*#4t) 2 0 0 1. 0 6. 

gf [0 0 64] &US 2003-172677 Al &U S 
5 0 2 8 B 1 



2 2 
6 5 9 



1-14 



few 



CO §lfl?G0 «> IE 5 1 m -t £ t> GO 

J:oTii^^^^<h#x.b^t)C0 



BBWt*TLiia 



1 6. 0 6. 2 0 0 5 



05. 7. 2005 



B#©#?T-/T (I SA/J P) 
100-8915 



Hf£§-*T 03—3581 — 1101 



5D 



8 7 2 1 



3 5 5 1 



KPCT/I S A/2 1 0 .(^2^-^) (2,0 04^1^) 



